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Description 

HEAT ROD ASSEMBLY AND PRE-HEATER FOR 

VEHICLES INCLUDING THE SAME 

Technical Field 

[1] The present invention relates to a heat assembly and a pre-heater for vehicles 

including the same, and more particularly to a heat assembly for preheating internal air 
of a vehicle by using heat generated from a PTC device and a pre-heater for vehicles 
including the same. 

Background Art 

[2] Generally, a vehicle is equipped with a heating device for heating intemal air of the 

vehicle or for removing humdity or frost from a front window of the vehicle by using 
thermal energy of cooling water, which is heated by heat generated from an engine. 

[3] In such a heating device, cooling water flowing around the engine is heated by heat 

generated from the engine after the engine has been operated and is introduced into the 
heating device, so relatively long time is necessary to sufficiently heat intemal air of 
the vehicle. For this reason, in a cold season, a driver mist wait for a predetemuned 
time in the vehicle while being exposed to the cold after starting the vehicle. 

[4] In order to solve the above problem, Korean Utility Model Registration No. 

20-0144945 discloses a heating device for preheating intemal air of a vehicle by using 
a PTC (positive temperature coefficient) device. Hereafter, a structure of the heating 
device disclosed in Korean Utility Model Registration No. 20-0144945 will be shortly 
described. 

[5] As shown in FIG. 1, the heating device for a vehicle includes a plurality of PTC 

devices 20, which generate heat upon receiving power frcm a power source. A 
plurality of anti-short receiving plates 13 having perforated holes for receiving the 
PTC devices 20 are installed in a frame 1 1 in parallel to each other. In addition, a 
plurality of heat sinks 15 are installed between the anti-short receiving plates 13 such 
that heat exchange is easily achieved between the anti-short receiving plates 13. First 
terminals of the PTC devices (for example, negative terminals) are connected to the 
power sourc^e, and second terminals of the PTC devices (for example, positive 
terminals) are connected to the power sourc:e through switches (not shown), which are 
individually operated. 

[6] In addition, plates 17 and 18 are aligned between the anti-short receiving plates 13 

and the heat sinks 15. The anti-short receiving plates 13 have heights larger than 
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heights of the heat sinks 15 and the plates 17 and 18 in such a manner that the PTC 
devices 20 are prevented from being shorted due to impurities attached thereto. 

[7] Herein, reference nuneral 19 represents terminal plates, which are installed at 

lower front and lower rear portions the fraaie 1 1, respectively. One end of the plate 17 
is connected to the terndnal plate, thereby forming the negative terminal together with 
the frame 1 1. In addition, one end of the plate 18 is connected to a wire (not shown), 
thereby forming the positive terminal. 

[8] However, the conventional heating device for the vehicle having the above con- 

struction represents a problem. That is, since components of the conventional heating 
device are not divided as module units, assembling work for the components of the 
conventional heating device is very complicated, thereby lowering productivity and 
workability. 

Disclosure of the Invention 

[9] Therefore, the present invention has been made in view of the above^nentioned 

problems, and it is an object of the present invention to provide a heat rod assembly 
and a pre-heater for vehicles including the same, in which components of the heat rod 
assembly and the pre-heater are grouped as module units so that a width and a volvme 
of the heat rod assembly or the pre-heater can be variously formed so that the heat rod 
assembly or the pre-heater is adaptable for various kinds of vehicles, and assembling 
work for the components can be easily and simply carried out so that productivity 
thereof can be improved. 

[10] In order to accomplish the above object, according to one aspect of the present 

invention, there is provided a heat rod assembly for a pre-heater used in a vehicle, the 
heat rod assembly comprising: a channel type lower heat rod; an insulator installed at a 
bottom portion of the lower heat rod; a positive terminal fixedly installed on the 
insulator lengthwise along the insulator; a PTC device coupled to the insulator by in- 
terposing the positive terminal therebetween; and an upper heat rod for covering an 
opening section of the lower heat rod. 

[11] According to the preferred embodiment of the present invention, an upper edge 

section of the lower heat rod is inwardly bent such that the upper edge section covers 
an edge section of the upper heat rod. 

[12] According to the preferred embodiment of the present invention, an inner width of 

the lower heat rod is identical to an outer width of the insulator such that the lower 
heat rod is securely accanrnDdated in the insulator. 

[13] According to the preferred embodiment of the present invention, the insulator is 
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formed with a bottcm recess, which extends lengthwise along the insulator in order to 
receive the positive temunal therein. The insulator is provided at both longitudinal 
ends tiiereof with fixing protrusions, which are inserted into coupling holes formed in 
the positive teminal. 

According to the preferred embodiment of the present invention, stepped recesses 
are formed at both sides of the bottan recess of the insulator, insertion protrusions are 
formed in the stepped recesses, and a distance between the insertion protrusions is 
identical to a length of the PTC device. 

According to the preferred embodiment of the present invention, the PTC device is 
positioned on the insulator corresponding to openings formed in the insulator by in- 
terposing the positive terminal between the PTC device and the insulator. 

According to another aspect of the present invention, there is provided a pre-heater 
for a vehicle, the pre-heater comprising: a heat rod assembly having the above con- 
struction; a heat pin assembly formed at both sides of the heat rod assembly in parallel 
to each other; a negative terminal aligned in parallel to the heat pin assembly; side 
frames coupled to both sides of a coupling stmcture consisting of the heat rod 
assembly, the heat pin assembly and the negative terminal; and housings for coupling 
the heat rod assembly, the heat pin assembly, the negative terminal, and the frames 
with each other at front and rear portions thereof. 

According to the preferred embodiment of the present invention, a coupling unit is 
laterally provided over middle parts of the heat rcxi assembly, the heat pin assembly 
and the negative terminal in order to couple the heat rod assembly, the heat pin 
assembly and the negative terminal with each other. 

According to the preferred embodiment of the present invention, the coupling unit 
includes a clip capable of coupling the heat rcxi assembly, the heat pin assembly and 
the negative terminal with the side frames. 

According to the preferred embodiment of the present invention, the side frames 
have a channel structure, both ends of the clip are bent such that the both ends of the 
clip are locked with flanges formed in upper portions of the side frames, and the 
housings have coupling slots, respectively, for receiving end portions of the side 
frames. 

According to the preferred embodiment of the present invention, the heat pin 
assembly includes a plurality of corrugate pins, which are fixedly arranged lengthwise 
along a pin plate. 

According to the preferred embodiment of the present invention, the heat pin 



wo 2005/049349 



4 



PCT/KR2004/001951 



assembly is coupled with the side frames by interposing a pin protecting plate 
therebetween. 

Description of Drawings 

The foregoing and other objects, features and advantages of the present invention 
will becane n»re apparent from the following detailed description when taken in 
conjunction with the acompanying drawings in which: 

FIG. 1 illustrates a structure of a conventional pre-heater for a vehicle, in which (a) 
is a perspective view of the conventional pre-heater and (b) is a plan view of the con- 
ventional pre-heater; 

FIG. 2 is a perspective view showing a pre-heater for a vehicle according to one 
embodiment of the present invention; 

FIG. 3 is an exploded perspective view of a pre-heater for a vehicle according to 
one embcxiiment of the present invention; 

FIG. 4 illustrates a heat rod assembly provided in a pre-heater according to the 
present invention, in which (a) is a perspective view of the heat rod assembly, (b) is an 
exploded perspective view of the heat rod assembly, and (c) is a cross-sectional view 
of the heat rod assembly; 

FIG. 5 is a perspective view showing a positive terminal coupled with an insulator; 

FIG. 6 is a perspective view showing a PTC device coupled with an insulator; 

FIG. 7 illustrates a structure of a heat pin assembly shown in FIG. 3, in which (a) is 
a perspective view of the heat pin assembly and (b) is an exploded perspective view of 
the heat pin assembly; 

FIG. 8 shows a perspective view of a coupling structure of a clip and a frame 
shown in FIG. 3, and a partially enlarged view thereof; 

FIG. 9 shows a perspective view of a coupling structure of a rear housing shown in 
FIG. 3, and a partially enlarged view thereof; and 

FIG. 10 shows a perspective view of a coupling structure of a front housing shown 
in FIG. 3, and a partially enlarged view thereof. 

Best Mode 

Reference wiU now be made in detail to the preferred embcxiiments of the present 
invention with reference to accnnpanying drawings. 

In the following description of the present invention, a detailed description of 
known functions and configurations incorporated herein will be emitted when it may 
make the subject matter of the present invention rather unclear, 

FIGS. 2 and 3 show a structure of a pre-heater 1000 for a vehicle according to one 
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embodiment of the present invention. 

As shown in FIGS. 2 and 3, the pre-heater 1000 of the present invention includes 
heat rod assemblies 100 including PTC devices, heat pin assemblies 200 formed at 
both sides of the heat rod assemblies 100 in parallel to each other, negative terminals 
300 aligned in parallel to the heat pin assemblies 200, side frames 600 and 900 coupled 
to both sides of a coupling structure consisting of the heat rod assemblies 100, the heat 
pin assemblies 200 and the negative terminals 300, and housings 400 and 800 for 
CDupling the heat rod assemblies 100, the heat pin assemblies 200, the negative 
terminals 300, and the frames 600 and 900 with each other at front and rear portions 
thereof. 

Hereinafter, conponents of the pre-heater for the vehicle will be described in 
detail. 

FIG. 4 shows a structure of the heat rod assembly 100. 

As shown in FIG. 4, the heat rod assembly 100 includes a lower heat rod 110, 
which is formed with a channel structure so that the lower heat rcxl 1 10 acts as a 
receiving part. 

An insulator 120 is installed at a bottom of the lower heat rod 1 10 so as to prevent 
current leakage. To this end, an outer width of the insulator 120 matches with an inner 
width of the lower heat rod 1 10 so that the insulator 120 is securely acoomnodated in 
the lower heat rod 1 10. In addition, the insulator 120 includes nonoonductive material, 
such as nylon, and material having superior thermal conductivity. 

As shown in FIG. 5 in detail, a positive terminal 124 made from carbon steel is 
fixedly coupled with the insulator 120 lengthwise along the insulator 120. To this end, 
the insulator 120 is formed at a bottom thereof with a bottom recess 125 for receiving 
the positive terminal 130 having a relatively thin thickness. In addition, as shown in 
FIG. 4, a pair of protrusions 123 is formed at both sides of the bottcm recess 125 in 
order to secxirely acoomnodate the positive terminal 130 in the bottom recess 125. 
Preferably, the positive terminal 130 is formed with coupling holes, into which the 
protrusions 123 are inserted. One end of the positive terminal 130 extends to an 
exterior so as to be connected with a power source (not shown), such as a battery. 

In addition, as shown in FIGS. 4(c) and ^ the PTC device 140, which generates 
heat when power is applied thereto, is installed on the insulator 120 by interposing the 
positive terminal 130 therebetween. To this end, stepped recesses 124 are formed at 
both sides of the bottom recess 125 and insertion protrusions 122 can be formed at 
front and rear portions of the stepped recesses 124. In order to allow the PTC device 
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140 to be rested on the insulator 120, a distance between the insertion protrusions 122 
matches with a length of the PTC device 140. Preferably, the insertion protrusions 122 
are slantingly formed. In addition, it is also possible to provide the insertion 
protrusions 122 corresponding to four edges of the insulator 120. 

The insulator 120 is formed at a bottom thereof with a plurality of openings 121 
such that heat generated from the PTC device 140 can be easily transferred to the 
exterior. Preferably, the PTC device 140 is installed corresponding to the openings 121 
of the insulator 120. 

An opening section of the lower heat rod 1 10 is closed by means of an upper heat 
rod 150. In order to fabricate the heat rod assembly 100 as one module, it is necessary 
to securely ODuple the upper heat rod 150 with the lower heat rod 1 10. Thus, as shown 
in FIG, 4(c), a protrusion is formed at an inner upper portion of a flange of the lower 
heat rod 1 10. After placing the upper heat rod 150 on the protrusion, an upper end of 
the flange is bent through a swaging process so that the heat rod assembly 100 is 
fabricated as one module. 

In addition, as shown in FIG. 7, the heat pin assembly 200 includes a plurality of 
corrugate pins 210, which are fixedly arranged lengthwise along a pin plate 220. The 
corrugate pins 210 and the pin plate 220 are made from material having light weight 
and superior thermal conductivity, such as aluminun. 

Meanwhile, although the heat rod assembly 100, the heat pin assembly 200, and 
the negative terminal 300 are coupled to each other by means of housings 400 and 800 
provided at front and rear portions thereof, it is preferred to additionally provide a 
coupling unit 500 over the middle parts of the heat rod assembly 100, the heat pin 
assembly 200 £ind the negative terminal 300 in order to reinforce coupling force among 
the heat rod assembly 100, the heat pin assembly 200 and the negative terminal 300. 
As shown in FIG. 3, the coupling unit 500 includes a clip capable of coupling the heat 
rod assembly 100, the heat pin assembly 200 and the negative terminal 300 with the 
side frames 600 and 900. 

In detail, as shown in FIG. § the side frames 600 and 900 have a channel structure, 
and both ends of the clip are bent such that the both ends of the clip are locked with 
flanges formed in upper portions of the side frames 600 and 900. 

In addition, the housings 400 and 800 have coupling slots 450 and 850, re- 
spectively, so as to receive end portions of the side frames 600 and 900. Coupling 
protrusions 451 and 851 are formed in the coupling slots 450 and 850. 

The heat pin assembly 200 is coupled with the side frame 600 by interposing a pin 
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protecting plate 700 made frcm SUS between the heat pin assen±>ly 200 and the side 
frame 600 in such a manner that pins are prevented from being deformed when 
assembling the heat pin assembly 200 or when using the heat pin assembly 200. 

Industrial Applicability 

[50] As can be seen frcm the foregoing, according to the present invention, components 

of the pre-heater, such as the heat rod assembly or the heat pin assembly, can be 
fabricated as module units, so assembling work and repair work for the pre-heater can 
be easily carried out, thereby improving productivity. 

[51] In addition, since the pre-heater of the present invention can be obtained by 

assembling module units with each other, the pre-heater of the present invention can be 
adapted for various kinds of vehicles by changing only a structure of the housings and 
the clip, without performing additional work, 

[52] While this invention has been described in connection with what is presently 

considered to be the most practical and preferred embodiment, it is to be understocxl 
that the invention is not limited to the disclosed embodiment and the drawings, but, on 
the contrary, it is intended to cover various modifications and variations within the 
spirit and scope of the appended claims. 



